Abstract. Traczyk used the first coefficient of the skein (Homfly) polynomial to find powerful criteria for r periodic knots. The criteria were extended by Yokota to (r -l)/2 first coefficients of the skein polynomial. We give here a short, elementary proof of the Traczyk-Yokota criteria. The main tool is the Jaeger composition product, the same product which is a base for Turaev's Hopf algebra structure of links in a handlebody.
nomial of periodic knots: Theorem 1. Let K be an r-periodic knot and k = lk(L, y). Then:
(a) (Traczyk) If P0(K) = ¿^a^v2' then a2i = a2i+2modr except possibly when 2/ + 1 = ±k mod r.
(b) (Yokota) P2¡(K) = b2iPo(K) mod r for 2i < r -I, where numbers b2i depend only on r and on k mod r.
Notice that because K isa knot, therefore k is coprime with r. The crucial part of the proof, by Traczyk and Yokota, is an involved analysis of the skein polynomial of torus knots (using the Jones formula [2] ). In our proof we do not need a reduction to torus knots at all and instead use the Jaeger composition product formula [1] (we should stress that Jaeger proved his formula by elementary considerations involving Reidemeister moves).
It is convenient to work with the following regular isotopy variant of the skein polynomial:
where com(D) is the number of link components and Tait(D) is the algebraic sum of the signs of the crossings of D. It is also convenient to add the empty link, 0, to the set of links and put Q0(v , z) -I. Qd(v , z) satisfies the skein relation / Qd0 in the case of a selfcrossing, I z2Qd0 in the case of a mixed crossing and Qduo = (v~x -v)QD . The advantage of working with QD(v, z) is that Qd(v , z) £ Z[v±x, z2] (no negative powers of z) and that the Jaeger composition product has a nice simple form. We will write now the formula and its reduction modulo (r, zr~x) in the case of r-periodic knots.
Theorem 2 (Jaeger [1] ). Let D be a diagram of an oriented link in S3. Then:
where the meaning of the used symbols is as follows Our method extends to r' -periodic knots. Furthermore, using Jaeger's skein state model for the Kauffman polynomial, it extends to periodicity criteria yielded by the Kauffman polynomial. We hope to describe these in the future paper.
